Cloning and mutagenesis
Charge-altered and 5TMH variants of E. coli EmrE were constructed by PCR mutagenesis using emrE and emrE (E 14 GGSGGGPGAAAALALAAAAALALAAAAGPGGG; the C-terminal Gly is mutated to Lys in EmrE-TMH5(K). All constructs were confirmed by DNA sequencing at Eurofins MWG Operon (Ebersberg, Germany).
Ethidium bromide-resistance assay
5 µl of serially log 10 -diluted stationary-phase cultures of E. coli BL21(DE3) carrying the relevant plasmids were spotted on agar plates supplemented with 45 µg/ml EtBr, 100 µg/ml ampicillin and 30 mM Bis-Tris pH 7. Following overnight incubation at 37 °C, the plates were photographed using a Fuji LAS-1000 CCD camera, and growth density was quantified using ImageGauge V4.23. The growth density of each mutant's spot dilutions was plotted with respect to dilution factor. The best-fit line was calculated and the growth of each mutant was quantified as the integral beneath the best-fit line, see Normalized growth Figure S2 . Topological e ects of adding C-terminal Gly tails to EmrE (Glu 14 is retained in these constructs). Blue circles show the normalized growth values for the indicated EmrE construct expressed by itself. Blue and red bars indicate co-expression with EmrE(N in ) and EmrE(N out ), respectively. Co-expression of EmrE(6G) with EmrE(N in ) and EmrE(N out ) yield similar normalized growth values as when EmrE(6G) is expressed alone, indicating a dual topology and a reduced overall activity. Error bars indicate ±1 SEM.
